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Two cognitively oriented methods were tested in Burkina Faso to help illiterates learn to read more efficiently. These were (a) speeded reading of increasingly larger word units and (b) phonological awareness training to help connect letters to speech. Learners were given reading tests and a computerized reaction time test. Although the literacy courses were shortened by the arrival of rains and government delays, the piloted methods helped adults read better than those in control classes. Learners enrolled in the experimental classes performed better on the outcome tests than did learners enrolled in control classes. Ninety percent of the possible comparisons between treatment classes and control classes favored classes receiving treatments; and 72 percent of the measurements in favor of the treatments were statistically significant. The evidence suggests that phonological awareness training is particularly effective in situations where the training period was short, and that rapid reading was more advantageous in longer training situations. Overall, the results are indicative of the potential that scientifically backed methods have in making adult literacy instruction more effective. However, due to the short duration of the classes (3-4 months) learners apparently did not receive sufficient practice to consolidate skills. Literacy skills may still be prone to being forgotten if readers do not learn to read automatically and if opportunities to read are few.
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Executive Summary
The research carried out in Burkina Faso is a preliminary example of how a cognitive methods approach, supported by previous scientific work, helps improve literacy class outcomes on those crucial skills of learning how to read and write. (See Abadzi 2003a , 2003b for a review.)
The research took place from May 2000 to August 2001. First, baseline measurements were taken and compared with U.S. norms. The comparisons indicated that student scores in basic arithmetic additions and subtractions approximated U.S. scores of the appropriate grades. However, the Burkinabé adults completing one phase of adult literacy training were generally performing at a level lower than that attained by 2nd grade students in both Burkina Faso and the United States. Learners in the process of completing two years of nonformal adolescent and adult classes read too slowly (about 2.2 seconds per word) and inefficiently (80-87 percent correct); given the limitations of human memory, they were probably not able to use reading extensively. Graduates of past years who became literacy teachers have become more efficient readers with time and approximated the speed and accuracy of formally educated literacy teachers and of secondary rural school students. Some of the tested literacy teachers, however, had scores only slightly above those of their learners.
Subsequently, the research team tested the alternative hypotheses that (a) speeded reading of increasingly larger word units would improve learners' reading scores over those of a control group and (b) phonological awareness training would improve reading scores over those of a control group. Two cognitively oriented instructional methods were implemented in 15 adult literacy centers of Burkina Faso comprising about 240 learners: phonological awareness and rapid reading of increasingly difficult words. The literacy centers were operated by a Swiss nongovernmental organization (Organisation Suisse d'Entraide Ouvrière -OSEO) and the governmental National Institute of Literacy (INA). One class was held in each center. Literacy centers were assigned at random to receive phonological awareness, rapid reading, a combination of the two, and no special treatment (control group). Learners were given reading tests and a computerized reaction time test.
Although the literacy courses were shortened by the arrival of rains and government delays, the piloted methods helped adults read better than those in the standard, "control" classes. Learners enrolled in the experimental classes performed better on the outcome tests than did learners enrolled in control classes. Ninety percent of the possible comparisons between treatment classes and control classes favored classes receiving treatments; and 72 percent of the measurements in favor of the treatments were statistically significant. The evidence suggests that phonological awareness training is particularly effective in situations where the training period was short, and that rapid reading was more advantageous in longer training situations.
The findings indicate that even with the short literacy class duration and the various test administration problems in the field, effects could be discerned for both cognitive methods that were tried out. However, due to the short duration of the classes (3-4 months) learners apparently did not receive sufficient practice to consolidate skills. A year after instruction was completed, informal observations indicated that a number of these rural neoliterates had forgotten the sounds associated with some consonants. More exposure to print and better use of class time may be necessary for stable skills acquisition.
INTRODUCTION
Skilled reading is dependent on the development of fast and accurate reading of small units: letters (or ideographs), syllables, and words.
1 The modest levels of performance in many adult literacy classes worldwide raise the possibility that learners may not reach the necessary proficiency in the low-level skills required to read these small units automatically. Another reason for low performance, aside from inaccurate reading, may be that learners have limited phonological awareness, that is, awareness of how words are structured. Instruction that moved from phonological awareness training to rapid processing of syllables, words, and sentences, and then to activities designed to foster reading comprehension would be particularly beneficial to adults. These techniques could be integrated into existing instructional methods. (See Abadzi 2003a , 2003b for a review of the Bank's experiences in literacy and the cognitive-neuropsychological research related to adult literacy.) An opportunity to understand better the reading processes of neoliterates arose when the Swiss Development Cooperation agreed to finance, through its World Bank Trust Fund, evaluative research of Swiss-supported programs in Burkina Faso. This country, which has a literacy rate of only about 20 percent, 2 was chosen because it has established a tradition of literacy activities, often oriented toward income-generating groups. Literacy is taught by the governmental National Literacy Institute (INA) as well as by many nongovernmental organizations (NGOs). Notable among them is the Organization Suisse d' Entraide Ouvrière (OSEO), which pledged its help in carrying out the research. Because of weather patterns and agricultural work, literacy classes in rural areas are carried out only from January to June of every year. 
RESEARCH DESIGN
A research team was assembled, consisting of Dr. James M. Royer, educational psychologist at the University of Massachusetts -Amherst, and Burkinabé researcher Dr. Jules Kinda, professor of linguistics at University of Ouagadougou, along with three Burkinabé assistants 3 . The Burkinabé research team was given background training on the literacy issues to be investigated and was trained in the use and administration of materials as well as on practical test development and data analysis.
Research Participants
The participants in the research were learners and graduates of literacy classes in Manegdbzanga, a rural area located about 45 kilometers outside Ouagadougou. Area residents have become known for their dedication to group formation and adult literacy activities 4 where groups learned to read in the 1980s and 1990s in order to increase their agricultural and trading productivity. Representatives of the donor community frequently visit the villagers' association of Nomgana. In this area of limited formal education, literacy classes are well attended. In addition to adult literacy and income generation, OSEO has supported a successful Mooré-French program in the local schools since about 1990. (The schools of Burkina Faso teach exclusively in French.) These children learned first to read in Mooré. Several cohorts of them have completed primary school and gone on to French-speaking secondary schools. For literacy instruction and testing, it was decided to use the Mooré language, which is spoken in Ouagadougou and its environs, including Manegdbzanga. The participants ranged in age from 7 to people in their 40s who did not know their exact age.
The researchers initially tested various groups of participants to establish baseline data. Then the reading methods were applied to 15 classes of about 250 learners, whose average age was 20. Seventy-eight percent of them had not been to school at all.
Development and Pilot-Testing of Materials
Computer-assisted measurements. Central to the measurement of reading performance was the Computer-based Academic Assessment System (CAAS). This system records the speed and accuracy of readers in letters, syllables, words, or sentences, and was originally developed for dyslexic children. A stimulus appears on the screen (such as a letter, word, or number) and the examinee responds into a microphone. The vocal response stops a clock in the computer and the examiner scores the data for accuracy. The speed and accuracy data, along with learner names and characteristics, are stored in a file on the computer and are later retrieved for statistical analysis. Measurements on speed and accuracy can be reported separately, or combined into an index.
Three notebook computers with extra batteries were purchased and carried to Ouagadougou for this purpose. Stimuli for the CAAS were prepared in Mooré by the team of linguists. Tests were developed for letters, syllables, common words, simple sentences, numerals, simple additions, and simple subtractions. Each test consisted of 20 stimuli, and their development presented some challenges. Mooré is a tonal language, which uses accents on many vowels as well as some letters taken from Greek; developing fonts for the computer displays required some work, as did the development of criteria regarding which responses would be considered acceptable, given the tonality of the language.
Paper and pencil achievement tests. Paper and pencil tests that measured letter identification, syllable identification, word identification, and understanding of sentences were developed in Mooré. These were multiple-choice tests, where the learners were asked to circle the correct word. Similarly, a multiple-choice test was developed for phonological awareness tasks. These were to be used as backup tests in case the electronics of CAAS failed and to double-check the CAAS results. (See details in Appendix 1.) The learners were not tested on reading aloud and listening comprehension because of the complexities involved in testing for readability of texts.
Questionnaire.
A questionnaire was developed in Mooré and was administered to participants orally to obtain data on demographic characteristics, including attendance in formal or Koranic school, frequency of reading use, and reasons for taking the literacy course. (See details in Appendix 1).
A. BASELINE MEASUREMENTS AND COMPARISONS
In this phase, the research team wanted to find out how well various groups of people read in the area and to establish baselines. Comparisons were made with U.S. students, for whom data were available. Thus it would be possible to make comparisons between a literate country and a sample of Burkinabé school children and adult graduates of literacy courses. Also, the research team would thus evaluate the extent to which literacy class graduates were proficient in performing low-level reading skills. Another group of interest consisted of Burkinabé neoliterates who had become literacy teachers.
In May 2000, the researchers tested groups of residents with the CAAS and obtained speed and accuracy data for basic reading and math tasks. Results were compared with children who were (a) students in grades 1-3 of the bilingual schools; (b) adolescents attending nonformal schools for adolescents, largely financed by UNICEF; (c) secondary school students, who had completed the bilingual education primary school program; (e) graduates of literacy classes; (f) graduates of literacy classes who had become literacy teachers; (g) literacy teachers with formal education; and (h) secondary school students. The results were compared with norms of U.S. students.
The comparisons indicated that the Burkinabé adults completing one phase of adult literacy training were generally performing at a level lower than that attained by 2nd grade students in both Burkina Faso and the United States (Figure 1 ). More specifically:
• Students at all levels tested (rural bilingual grades 2, 3, 8, adolescent and adult nonformal classes) read more slowly and less accurately than a sample of second grade students in the United States.
• Learners in the process of completing two years of nonformal adolescent and adult classes read too slowly (about 2.2 seconds per word) and inefficiently (80-87 percent correct); given the limitations of human memory, they were probably not able to use reading extensively.
• Graduates of past years who became literacy teachers have become more efficient readers with time and approximated the speed and accuracy of formally educated literacy teachers and of secondary rural school students. Some of the tested literacy teachers, however, had scores only slightly above those of their learners.
• Student scores in basic arithmetic additions and subtractions approximated U.S. scores of the appropriate grades.
These results supported the hypothesis that adult literacy training programs may not be developing adequate low-level reading skills. Suitable methods were sought to find out if it was possible to increase the speed and accuracy of the next cohorts of literacy learners. Phonological awareness exercises. These teach illiterates the structure of the language and are related to reading effectiveness. Participants learned to find the initial and final letters of words, make rhymes, and determine the number of syllables in words.
Speeded reading tasks of progressive difficulty. This task was to help learners read automatically as many common words as possible, so that their working memory would not be overloaded with letter-by-letter reading. Learners received packs of 20 cards, each with one word, which they were asked to shuffle and read to each other as fast as possible. The task involved two people; one was reading, and the other was timing the reader with an inexpensive plastic stopwatch. The learners were taught to read the results and place them every day on a graph paper. Every day, the readers read the pack a little faster. After the improvement had leveled off, they were given packs with longer words. Learners went through a total of four packs that had words of three, four, or more letters.
Grouping of similar letters and systematic pairing of consonant and vowel combinations. This technique was developed by the biostatistician Goteti Bala Krishamurthy, who had applied it extensively in south India. Learners were asked which consonants looked similar to them, and they learned these in groups of 4-5, in hopes of learning to discriminate among them. To help learners deduce the reading strategy by themselves, each of the consonants was paired systematically with all vowels. After learning a group of new letters, the learners were told to search for them in a local newspaper.
The learners, many of whom had briefly attended school or other literacy classes, found the activities attractive. Variability and work in small groups helped learners focus on the material much of the time. It was gratifying to see (and capture on video) the reactions of learners who through phonological exercises understood the structure of language. Speeded tasks created competitions, with learners reading as fast as possible while others measured them with a stopwatch. More potential learners dropped by the center every day. Sometimes they were so excited, they did not want to leave at the end of the class.
However, problems were also noted. Many learners made errors when reading to each other, and these could go uncorrected when a monitor was not available nearby. Though chronometers incited learners' interest, registration of reaction times on graph paper was often incorrect. Some people, particularly women, could not read them well. Reading from cards was in some respects hard and time-consuming, since each pack had to be kept separate and not mixed up with others. Reading from sheets of paper was simpler, but then the order of the words stayed the same, and readers could memorize it. Phrases that required filling in the blanks were tried, but learners could not perform effectively, possibly because their working memory was too short to keep all the material. It was found that reading individual letters was not useful, and the lowest units presented to learners were syllables. Though writing seemed necessary, it was not emphasized in this research study.
After four months of working with the learners, the team developed appropriate tasks for phonological awareness in Mooré and feasible tasks for timing and graphing progress of progressively harder speeded reading tasks. The Krishnamurty technique for Indian languages did not perform as expected with the Roman alphabet; learners were confused rather than helped by learning the b, d, p, and q together, and the researchers realized that they did not understand what degree of similarity helps and what degree impedes learning. So, this method was set aside.
In addition to these activities, the CAAS and questionnaire were administered to instructors and neoliterates of centers in Ouagadougou. The tests were used for practice, and data were analyzed for possible significant insights to the automaticity process. However, the performance levels of the participants were nearly 100 percent in accuracy, and they did not provide important information.
Designing the Intervention and Training Teachers
To test the efficacy of the phonological awareness tasks and speeded reading, a quasiexperimental design was developed. It involved four interventions: (a) phonological awareness training, (b) rapid reading training, (c) both phonological awareness and rapid reading, and (d) a control group involving only traditional teaching techniques, that is, one person reading and the group repeating what was read. These were carried out in literacy centers in (a) Manegdbzanga, where OSEO finances implementation during the dry season every year (January to June) and (b) Windyam, also outside Ouagadougou, where the governmental National Literacy Institute is active. Although the assignment of learners in classes was not random (due to geographic considerations), the 15 centers were randomly assigned to one of the four interventions. With nine centers sponsored by the government and nine by OSEO, 18 treatment combinations were created. It was anticipated that each of the classrooms would enroll approximately 25 learners, making a total of 250 learners participating in the study.
The original design was to have every participant complete a questionnaire and the paperand-pencil tests at the end of the study. Because CAAS is time-consuming and it was not possible to charge multiple batteries in rural areas without electricity, only a sample of learners could be tested with it. Thus, the plan was to randomly select five learners from each school to complete the CAAS tasks both prior to beginning instruction and upon completion of the first phase of schooling. This plan would result in CAAS assessments for 90 learners (Table 1) . Teacher training. The first challenge was to train 24 teachers in carrying out the methods. Training was done over four days (January 8-12, 2001 ) at the Manegdbzanga center of Nomgana. The teachers were paid an honorarium for their attendance as well as a small stipend for implementing the experimental methods. The rationale for all methods was explained, and videotapes were shown, which had been recorded during the operation of the "literacy laboratory." Then the teachers, many of them themselves graduates of literacy classes, were asked to perform the tasks. They found the training very interesting but also very brief. A refresher training would have been useful, but for logistical reasons, it was never carried out. It would have been helpful to measure teacher performance and use it as explanatory variable in the treatment and control groups, but time did not permit this procedure.
A random sample of learners was pretested through the CAAS. It was determined that most could not read at all, although a few recognized a few letters. Eighty-one percent of them had not been to school at all, while most of the remaining 18 percent reported attending for one year. Thus, no pretest paper-and-pencil test was applied. Also, the assumption was made that experimental and control groups were similar at the beginning of treatment, allowing a comparison of the post-test results only. The number of years of school correlated only .09 with final reading scores. Because Burkina Faso has a literacy rate of only about 20 percent, it was unlikely for participants to learn reading outside formal or nonformal classrooms.
C. IMPLEMENTING INSTRUCTION Subjects
The subjects for the experimental part of the study were 425 participants of literacy classes. There were more females (295) than males (130) enrolled in the classes and there tended to be a wide range in ages with the youngest enrollee 7 years of age and the oldest reportedly 50 years of age. The mean reported age of the learners was 20. Forty-two percent of the learners were married and 32 percent were single. One hundred thirty five of the learners reported they had at least one child. The number of children the learners reported having ranged from 1 to 9. About 78 percent had never been to school, and about 22 percent of the learners had some previous formal schooling. The shortest time attendance period was 1 year, and the longest was 3 years (Table 2) . Twenty-eight learners reported having gone to a Koranic school, and may have known some Arabic reading. Their competency in Arabic was not tested.
Since literacy is a desirable activity in Burkina Faso and a form of social gathering for rural residents, more people attended than expected. The subjects were rural residents who found out about the classes and decided to come and thus were self-selected. (No surveys were done to determine which residents had decided not to come and for which reasons, therefore, the criteria for selfselection are unknown.) All were from farming families, although their specific socioeconomic status was not known. Parental formal education was not known, but was probably non-existent. 
Classroom Observations
Subsequently, the researchers regularly observed and helped the teachers. The classes were observed at least once a week by the research team. The teachers largely implemented the methods as expected and were given help when they did not. The researchers only corrected issues related to the implementation of the methods; they did not offer suggestions for the instructional improvement of the literacy class curricula, although several examples were presented. For example, one teacher initially instructed learners to read slowly, although the goal of literacy classes should be rapid, effortless reading.
The research team provided materials for the classes to carry out the two treatments: (a) word lists for phonological awareness and sheets for learners to register what differences they heard in words; (b) stopwatches, graph sheets, packs of cards with words of varying difficulties as well as sheets with lists of words. These were printed and local print shops. Stopwatches (one for every two learners) were bought for 2000 CFAF (US$2.50) each at the local market.
Classes met for two hours daily, and learners practiced the experimental methods for about 30 minutes in class each day. For the remaining time, learners practiced decoding skills and took turns reading aloud while other learners repeated. This methodology does not use class time well, but it is widely used, and the researchers did not intervene to change it.
Again, the researchers observed that the activity level required by progressive speeded tasks was a welcome departure from the usual read-and-repeat method. Generally, learners became able to time their classmates, read stopwatches, and record time on simple graphs. The phonological awareness tasks also worked well, but they were time-consuming as presented, and the method needed more refinement.
Because the methods were applied in different villages that had some distance among them, it is highly unlikely that there were contamination effects from one classroom to another.
Evaluating the Impact of the Instructional Interventions-Data Challenges
Because of delays and administrative difficulties, only 15 centers could be used in the study, but the number of participants was much larger than the 250 planned (Appendix 2, Table 1 ). Reading tests and a questionnaire were administered to a total of 425 learners. Of these, 199 were enrolled in classrooms conducted by OSEO staff and 227 were enrolled in classrooms conducted by INA staff.
Field research in relatively remote rural areas inevitably runs into the unexpected. OSEO classes were underway in early February, but government-financed (INA) classes did not start until the end of March. The INA learners received only three months of instruction by the time the rains arrived in June, while the OSEO learners had five months of instruction.
Five learners from each class were to be chosen at tested at random using CAAS. Although three batteries were provided for each notebook, frequent electrical blackouts and perhaps the 45° C heat in the villages (where there was no electricity) contributed to the deterioration of the batteries. Each would last 20 minutes or so, and they often ran out in the middle of a test, losing the results. Thus, researchers could not test the number of learners expected. Overall, only 37 learners could be assessed through the CAAS in pre-and post-tests, and these were not distributed evenly in the various classes. Therefore, the analyses of these data were not included in this report.
Near the end of the course, learners answered a questionnaire that collected demographic information (see Table 2 for a summary), and they completed tests (in their native language) that measured their competence at identifying letters, syllables, words, and sentence length material. Obtaining demographic data from learners also posed some problems. About 30 learners stated that they had never before attended literacy class or school, but displayed rudimentary reading skills during the pretest. Apparently literacy classes are a social function in the villages, and residents did not want to be excluded.
Because the experimental conditions were imperfect, the data were "noisy" with more error variance than expected. Efforts were made to understand the effects of the treatments and disentangle them from related variables. The observational data collected (including videotaped sessions) provided qualitative information to supplement the statistical analyses.
Results of the Intervention Efforts
Analyses of variance were carried out, comparing the various treatment groups in OSEO, INA, and control classes. Performance on the tests administered near the end of phase one training indicated that learners enrolled in courses sponsored by OSEO performed better than did learners enrolled in government-sponsored courses. Given that the government courses had lasted a shorter period, this result was not surprising.
The results on the paper-and-pencil tests also showed that the learners receiving any of the new instructional interventions tended to perform better on the tests than did the learners enrolled in the control classes. There were 20 possible comparisons between treatment and control classes; the treatment groups scored higher than the control group in 18 of the 20. Moreover, in 13 of these 18 comparisons the advantage for the treatment group over the control group was statistically significant. In the two comparisons favoring the control group over the treatment group, the difference was not statistically significant. Specifically, analysis of variance results were:
• Letter identification. A two-way analysis of variance indicated that the advantage for the OSEO groups over the INA group was statistically significant, F(1,241) = 10.19, p < .01. The effect for treatment group was also significant, F(3,241) = 4.21, p < .01. The interaction between sponsor and treatment was not significant, F(3,241) = 2.35, N.S.
• Syllable identification. A two-way analysis of variance indicated that there was a statistically significant effect of sponsor, (F1,229) = 32.63, p < .01, and treatment type, F( 3, 229) = 4.66, p < .01. The Interaction between sponsor and treatment type was also significant, F(3, 229) = 3.85, p < .05.
• Word identification. The two-way analysis of variance for the word identification test indicated that sponsor was a significant source of variance, F(1,207) = 24.89, p < .01. Treatment condition was also a significant source of variance, F(3, 207) = 5.99, p < .01. The phonological awareness treatment group in INA classrooms did not complete the word identification test because the test was too difficult for them. The test of the interaction is uninterpretable given the lack of data for the phonological awareness INA group
• Sentence identification. The statistical analysis for the sentence identification and understanding test was conducted only on the OSEO treatments. This analysis indicated that treatment group was not a significant source of variance, F(3,188) = 2.66, p < .05. The reader will note that all three of the treatment groups outperformed the control group on the sentence understanding test. Post hoc contrasts indicated that the rapid reading group and the PA + RR group performed significantly better that did the control group.
The impact of the treatment conditions differed according to the agency sponsoring the courses. Learners enrolled in government courses tended to benefit most from phonological awareness training, whereas learners enrolled in OSEO courses tended to benefit most from rapid reading or the combination training. The probable reason for this differential impact is that phonological awareness training is most likely to be useful early in instruction whereas rapid reading training is most likely to be beneficial after some skill in phonological awareness has been acquired. The shorter governmentsponsored training allowed the benefits of phonological awareness to be felt before the benefits of rapid training became evident. In contrast, the longer OESO courses, brought out the benefits of rapid reading training.
There were gender differences in performance. Males tended to perform better than females in the tests (Appendix 2, Table 10 ). However, there was no evidence that the different treatments affected the performance of the two sexes differently.
As mentioned earlier, some tests could not be completed. The phonological awareness tests were computerized, and when the computers failed, they could not be scored. Also results from the computer-based CAAS assessments were not interpretable, since they could be administered to only a small subset of the learner population; only 37 learners could be tested on a pre and post basis, and they were not randomly or evenly distributed among classes. Regression analyses were carried out, but the error variance due to the CAAS problems was large, and outcomes were confusing.
Differences may be statistically significant, but how practically useful are they in determining whether literacy courses should include phonological awareness and rapid reading? Educational research often uses effect size, a measure of the differences between treatment and control groups in standard deviation (z score) units. 5 Most effect sizes (shown in Appendix 2, Tables 2-9, Figure 2 ) are moderate to large. 
Figure 2. Effect Sizes of Various Treatment Combinations

Questionnaire Results
The data from the questionnaire provided a portrait of the population enrolling in the literacy programs. Some of the pertinent findings follow.
Few questionnaire variables showed significant relationships with reading scores. The only learner characteristics significantly related to performance on the paper-and-pencil test were the number of years of prior schooling and the age at which some learners attended Koranic school; those who had attended Koranic schools had better performance if they had attended at a younger age. However, only 6 percent of the learners had attended Koranic schools, and the correlation should be interpreted with caution (Appendix 2, Table 12 ).
There was no relationship between self-ratings of learners and reading scores. There was also no relationship between learners' evaluation of their own reading skills, reported reading frequency, and reading performance on the paper and pencil tests (Appendix 2, Table 11 ). It would have been expected for literates to have some insight about how well they were reading. This lack of relationship brings into question the validity of self-ratings of competence among literacy programs that use them, such as REFLECT. Similarly, a sample of learners tested in Bangladesh after course completion showed 92 percent pass, but a later retest showed only 32.3 percent of learners passing. Nevertheless, a tracer study of the same population using self-reports found that 85 percent of participants still wrote from time to time and 97 percent still read two years after program completion. 6 It was noted that learners who had attended the rapid reading courses tended to rate themselves as better readers. It is possible that the lively reading activities promoted by this method created in the minds of the participants illusions of competence or comprehension, which are known to happen when learners are exposed to dynamic teachers and challenging learning events.
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About 135 graduates were interviewed and retested in May 2002, but time and funding did not permit reliable research. Most had not had anything to read for the previous year. Several had forgotten individual consonants and could read with difficulty. They did remember numbers and still could do phonological awareness exercises. Many expressed pleasure at the rapid reading and phonological exercises and some went again to the literacy class hoping that the new methods would be again applied. Given the informal observation conditions, it was not possible to estimate the incidence of relapse into illiteracy. Due to the short duration of the classes (3-4 months) learners apparently did not receive sufficient practice to consolidate skills for the long term.
Discussion
The findings indicate that even with the short literacy class duration and the various test administration problems in the field, effects could be discerned for both cognitive methods that were tried out. The alternative hypotheses that these two methods improve reading scores above those of control classes using "traditional" method were accepted. The research team recommended to the National Literacy Institute that these methods be adopted, and teacher training videotapes were made available to the agency.
The results of the reported research are best viewed as a pilot effort that demonstrates the potential benefit of weaving aspects of modern reading instruction into the fabric of traditional adult literacy training in developing countries. The treatments evaluated in the project were mostly "addons" to traditional procedures rather than tightly integrated instructional methods. Even so, the learners receiving the supplemented instruction outperformed their control school counterparts.
Possibly some of the effects of rapid reading may be due to the increased engagement and time on task that this method requires. Instead of learners watching others read inactively, they were engaged in reading with their partners much of the time. If new methods were coupled with increased time on task, literacy outcomes might be even more beneficial. Future research should evaluate this expectation. It should also move beyond techniques targeted solely at low-level reading skills. It should evaluate reading comprehension methods that have proved effective in developed countries. Instruction that moves from phonological awareness training, to rapid processing of syllables, words, 6. Ahmad and Lohani 2001 . 7. Bjork 1994 , 1999 and sentences, and then to activities designed to foster reading comprehension skill would be particularly beneficial to adults. These techniques could be integrated into existing instructional methods, thereby maintaining the cultural relevance of the instructional procedures.
To recommend that these methods become a routine part of literacy courses in other countries, more trials must be carried out in environments different from those of rural Burkina Faso. Issues to study further in future research and tryouts might be:
• A brief neuropsychological assessment should be carried out before and after the teaching program (digit span, verbal memory, working memory conceptual knowledge, visuospatial abilities), as shown by the Mexican Neuroalfa literacy program. Thus, it would be possible to find out the extent to which the cognitive processes of the graduates have improved.
• The phonological awareness exercises should be more extensive and gradually increase in complexity. They could include syllable matching and rhyme comparisons with words and non-words. It is also important to do pair discriminations and manipulate the phonemic distance between the consonants and the vowels.
• Improvements must be made in the low-level reading task logistics. The reading pack always contained the same words, so even with shuffle, learners might have memorized the range of words contained therein, since there were only 20, and these were sounded out as a reader and as a reader-timer. Perhaps longer packs should be tried.
• The amount of practice needed for the sound-letter linkages to stabilize in the memory of neoliterates must be assessed. Clearly, 3-and 4-month courses are too short for rural populations with limited daily exposure to print.
With literacy software available to supplement the fast reading tasks, an experimental use of computers could be applied in various centers. Reaction time data could be collected. Additional software, if it becomes available, could offer practice in visual scanning tasks, discrimination tasks, reading, lexical decision tasks. Data would give information about learning process and development of automaticity. Neoliterate adults may achieve automatic reading only after a very large number of pairings of visual and auditory stimuli. Such a large number of trials is not feasible in classes, but it is feasible through computers.
• The learner's evaluation of their own reading skills (e.g., very good =1, good = 2, fair = 3, poor=4, none=5) • The number of days during the academic period that the learner was absent • The learner's motivation for learning to read • The learner's intended use for literacy skills • How often does the learner read (coded with 1 the most frequent)
• What does the learner read • How many days during the instructional period that the instructor was absent 
